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NEW YORK, SATURDAY, FEBRUARY 25, 1899. 

CONGRESS AND THE TECHNICAL BUREAUS. 

'.rhe fact that in thi� advanced age of warship con
struction we should be cOlIlmitted to the building of 
foul' vessels of the ancient monitor type simply proves 
that there al'e some subjects with reg-ard to which the 
t.wo Houses of Congress ought to rely entirely upon the 
ju(lgment of the technical bureaus. 
. The question as to what types of ships are best 
suited to the needs of the na\'y is a purely technical 
and professional question which can only be decided 
by the lIlen who design the ships and the men who 
handle them. Naval architecture is, perhaps, the 
most complex and difficult of all the exact sciences. Its 
p,.oblem� are complicated by the fact that because of 
t,he long periods of peace and the comparative absence 
of the practical test of war, much of the designing 
is done on theoretical lines. Hence the experience of 
tlie late wal' was of inestimable value. One of the 
e:a.rliest lessons we leal'Oed was that for most naval 
operations the monitor is worse than useless. The fact 
had long been su�pected and Admiral Sampson proved 
it .when he took.the monitors with him on his cruise to 
the eastward in search of Cervera. They kept down 
the speed of his fleet to five knots an hour on the way 
to San Juan, and when he reached his objective point 
and commenced to bombard they made snch poor gun
platforms that the gunners were unable to hit any
thing. In his report of these operations Admiral Samp· 
son condemned the monitors, and in doing so was in
dorsed by every officer of the new school who wit
nessed the misbehavior of these embryo craft during 
the war. 

When the time came for the Naval Board (which is 
an expert boal'd) to make recommendations for new 
vessels, it very naturally called for ships of a moddl"ll 
type-battleships. cruisers, and torpedo boats. The 
bill authorizing the con�truction of these ships passed 
the House; but when it reached the Senate, instead 
of confining itself to it.s proper function of authoriz· 
ing or refusing the expenditure necessary for the con
struction of the ships, it undertook to ignore the opin
ioa of its naval experts by inserting in the bill a pl'ovi
sion for constructing four of the very type of ship that 
the navy was practically unanimous in condemning. 

N ow, we think that the Senate could not more effect
ually have stultified itself than by assuming to know 
more abont a pUi'ely professional matter than profes
sional men thelllseives. It is certain that such an as
sUlllption will always result, as in the present case, in 
foolish expenditure of the public moneys. The truth 
of the matter is that these gentlemen, in their admira
tion of the monitor, are guilty of a kind of fetish wor
ship, for they will not bring themselves to believe that 
a craft which did such sensational work in the sheltered 
bays and rivers of the South cannot contend success
fully with modern battleships in the vastly altered con
ditions of modern warfare. 

The tendency of Congress to go beyond its proper 
sphere by setting up its own judgment against that of 
the techniclli bureaus or boards by which it is advised 
is greatly to be regretted. Any attempt to do more or 
less than control the expenditure of the sums neces
sary fOi' construction will almost inevitably, as in the 
case of the monitors, reflect unfavol'ably upon the 
good sense of Congress and be prejudicial to the best 
interests of the country at large. 

.' ... 

THE NAVAL BILL FOR 1899. 
It is sincerely to be hoped that in dealing with the 

new Naval Bill. Congress will not make the mistake of 
interfering with the technical features of the bill. If 
if. consicers that the appropriations are too great or 
too small, it will be perfectly within its province in 
I'educing or increasing the number of ships of the 
various types suggested by the Board; but it will 
repeat the error of la8t year if it calls for changes in the 
character and make-up of the ships themsel\-es, or de· 
liberately authorizes the construction of ships which 
are viewed with disfavor by naval authorities. 

The bill calls for the construction of the following 
vessels: Three sea·going battleships, to carry the 
heaviest armor and most powerful ordnancefol' vessels 
of their class upon a trial displacement of 13,500 tons. 

',ielliific �meti,all. 
They are to be sheathed and coppered and have the 
highest practicable speed and great radIUS of action. 

Three armored cruisers of about 12, 000 tons trial dis
placement, carrying the heM-iest armor and most pow
erful ordnance for vessels of their class, to be sheathed 
and coppered and have the highest speed and steam
ing radius. 

Six protected cruisers of about 2, 500 tons trial dis· 
placement, sheathed and coppered, t.o have the highest 
speed compatible with good cruising qualities and 
great radius of action. The armor for these vessels is 
to cost not more than $545 per ton. 

The provitlions of the bill, as far as the new ships are 
concerned, show the effect of the new foreign policy 
upon whir-h we have entered. We can no longer be 
content to design vessels of a purely coast defense 
type. The acquisition of the far distant Philippines 
hat! necessitated the construction of vessels that are 
capable of steaming for long distances and arriving 
at our new possessions in a serviceable condition, 
with clean bottoms, an ample supply of stores and 
ammunition on board, and enough coal to enable 
theln. if need be, to go into immediate action. Hence 
it is that all the new vessels are to be sheathed and 
coppered, and are to carry specially large supplies of 
coal, and consequently there is an increase in displace
ment. The battleships are to be 1,000 tons larger than 
the new" Maine," and over 3, 200 tons larger than the 
.. Oregon." Their �peed will probably be 18� knots 
and their coal supply from 2,000 to 2, 500 tons with 
close stowage. It is not liil:ely that the armament will 
be increased over that of the new "Maine," which is 
already equal to, if not slightly superior to, that of 
any ship now built or building. 

The armored cruisers will be magnificent vessels of 
12,000 tons and 21� to 22 knots speed. We are in a 
position to state that in the disposition of their armor 
they will probably be enlarged vessels of the "Chris
tobal Colon" type, which we consider to be to-day the 
belSt type of vessel for her size in the world. They 
will have a complete water· line belt, above which will 
be a central citadel extending from the belt to the 
main deck with complete athwart-ship bulkheads, ill 

which will be carried a powerful battery of the new 
6· inch smokeless powder rapid-firers. The bulkheads 
will inclose the turrets fgr the main battery of armor
piercing rifles. which will probably be of an improved 
rapid-firing 8-lIlch type of great power. 

The protected cruisers will be enlarged "Oincin
natis," with a larger coal supply and carrying the new 
!smokeless powder rapid-firers. The greater power of 
the new weapons will render the�e six cruisers far 
more formidable than the "Cincinnati" or her sister 
the" Raleigh. " 

The total amount carried by the bill is $44,158, 605, a 
large sum on the face of it; but not so large if we bear 
in mind that it represents the insurance upon our new 
possessions and the merchant fleets which we expect 
to place upon the seas in the coming years. 

• I •• • 

THE MINERAL RESOURCES OF THE PHILIPPINE 

ISLANDS, 

At a time when information regarding our new pos
sessions is so much in demand, the memorandulll by 
George F. Becker, of the United States Geological 
Survey, on the mineral resources of the Philippine 
Islands, will prove of great interest and value. The 
pamphlet, which will be given at full length in the 
next issue of the SCIENTIFIC AMERICAN SUPPLEMENT, 

covers allithe Imain discoveries in the geology of the 
Philippines which are of economic interest. The data 
was obtained from various sources, including unpub
lished records in the Spanish Mining Bureau, mine re
ports by the late William Ashburner, verbal informa
tion obtained in Manila, and from various technical 
pu blications. 

The valuable minerals, as far as present knowledge 
goes, are confined to about a score of the islands. Lu
zori heads the iist with deposits of coal, gold, copper, 
lead, iron. sulphur, marble, and kaolin, while coal and 
goid are the two minerals most commonly found in the 
other islands. The Philippine Islands coal is a highly 
carbonized lignite, analogous to the Japanese coal and 
that of the State of Washington, but not to the Welsh 
or Pennsylvania coals. It is thought that the native 
coal might be made to supplant the English or Austra
lian coal for most purposes. Petroleum is found in 
Oebu.. where a concession bas been granted, and there 
are evidences of natural gas, while oil and gas are re
ported on Panay. 

Gold is found in a vast number of loealities in the 
archipelago. It is generally detrital and found in 
watf'rcourses 01' stream deposits now deserted by the 
cunents. There are placer aeposits, some of which are 
worked in a crude way by the natives. and some of the 
gravels are adapted to hydraulic mining. In one of 
the islands a gold quartz vein has been worked which 
is six feet in thickness and has yielded from $6 to $7 to 
the ton. 

Copper ores are reported from a great number of 
localities. northern Luzon containing a copper reo 
gion of unqneEotionable value. where the ore has 
been smelted by the na.tives from tiwe iwweworia.!. 
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Other of the deposits are described as veins of rich ore 
23 feet in thickness. 

A lead mine has been partially developed near the 
town of Ceb(! on the island of that name, while at 
'I'orrijos, on Marnidugue, a metric ton of argentiferous 
galena is said to contain 96 grammes of silver, 6 
grammes of gold, and 565'5 kilogrammes of lead. 

Iron ore exists in abundance in Luzon. Caraballo, 
Cebu, Panay and probably in other islands. The finest 
deposits in Luzon are near Camachin, where \Vrou�ht 
iron is produceu and manufactured into plowshal'es. 
Charcoal pig might be produced to 80me ad\-antage in 
this region, but the lignites of the archipelago are 
probably unsuitable for iron blast furnaces. 

Of non-metallic su bstances, sulph ur deposits abound 
in Luzon and other islands, while marble of fine quality 
occurs ill the island ofRomblon and in the provinces of 
Manila and Marong. There are concessions for min
ing kaolin in Laguna province, and the pearl fisheries 
in the Suhl archipelago are said to form an important 
source of wealt.h. 

Taken altogether, the above statement, comir g froIU 
an official source, establishes the fact that the Philip
pine Islands have a so:id mineral as well as agricultural 
value. When the pacification of the islands is effect
ed, a promising field will be open in the exploitation of 
the actual extent and value of these resollrces. 

••••• 

TRANSPORTATION IN iHE RECENT SNOWSTORM, 

When we consider what a splendid sedes of weather 
prognostications is sent out to the railroad companies 
by the Uniied States Weather Bureau, we think that 
the immediate blockade which follows a snow�torm of 
more than usual severity is, in many c-ases, quite inex· 
cusable. The receipt of the warning of a snowstorm 
should be followed by the placing of .. snow·fight
ing" trains, with plows and propel'iy trained and 
equipped crews, at stated intervals along the main 
lines, whose duty it should be to pass to and fro over 
their own sections of the line. Had this been done on 
the great trunk lines which enter New York city, they 
would have been able to keep at least the suburban 
tracks clear and pl'event the drifts from accumulating. 
Instead of this the storm was in many cases allowed to 
run its course before the plows were sent out. To 
any railroad man who is acquainted with the elabor
ate snow-fighting preparations of some of our Western 
roads, it was evident that the New York, New Haven 
and Hartford Railroad, for instance, could have read
ily kept open its suburban lines, had the company 
sandwiched in an occasional snowplow between it.s 
regular and frequent passenger trains. Instead of this 
the company appeared to be content to let its subur
ban service' come gradually and inevitably to a stand
still. 

In the city the most significant fact was the contrast 
presented between the two systems of traction in use 
on the lines of the Metropolitan Street Railway Com
pany. The cable cars, thanks to their positive connell
tions by cable to the full available horse power at the 
power stations, were able to grind their way steadily 
through the heavy s nowdrifts without a single block
ade; but the undel'ground trolley, after a desperate 
struggle with its old enemy, had to give up the unequal 
contest. It is only fair to state that the breakdown 
was not due to failure of the electrical features of the 
system so much as to the fact that the adhesion of the 
driving wheels was destroyed by the accumulation of 
snow on the l'a�ls. Generally speaking, there was ample 
power at the motors, at least in the earlier stages of the 
storm, and it was not until most of the snow had fallen 
that the old trouble of short· circuiting and clogging of 
the conductors was experienced. 

'While the underground trolley is inferior to the cable 
in a snowstorm, it surpasses it under every other con
dition of service, and the delays in winter storms do not 
equal the ever-recurring breakdowns to which the 
cable is liable at any time of the year. 

Every snowstorm of any severity that strikes New 
York city suggests the immense advantages that would 
be afforded by an underground system of rapid transit, 
which would uf course be entirely unaffected. A sug
gestion of this is afforded by the fact that it was the 
underground mail tubes that saved the local postal ser· 
vice from a blockade. According to the Assistant Post· 
master, the tubes made possible the delivery of large 
quantities of mail which under the old mail wagoll 
service would have been delayed in the main office. 
An underground railway running the length of Man
hattan Island would have been an inestimable boon 
during the many storms of this winter-it would prove 
an inestimable boon indeed at any time 0' the year. 

..... 

THE SINKING OF THE WHITE STAR STEAMER 

I GERMANIC," 

Everyone who takes any interest in Atlantic navi
gation will feel a pang of regret that such a splendid 
veteran of the' transatlantic service as the .. Ger
manic." after sllccessfull:r buffeting the storms of 
twenty-five winters, should be condemned to sink in
gloriously while at her moorings in the port of New 
York. The accident i� attributable indirectly to the 
bit,ter cold and the storms of the last few da.ys. When 
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the ship made fast at her pier, her deck, sides, masts, 
and rigging were coated with many tons of ice, the 
weight of which, being placed so high above .the water
line, materially affected though not endangering the 
stability of the ship, especially as the unloading pro
gressed. On Monday. while she was coaling from 
barges alongside, she had a heavy list to starboard, 
which increased ultimately to 8 degrees, when coaling 
was discontinued on the starboard side and carried on 
thl"Ough the port side, the starboard ports being left 
open. At 9:30 P. M. a heavy gust of wind cal'eened the 
ship to port, and assisted by the weight of the ice aloft, 
heeled the vessel sufficiently to let the water in by the 
coal ports. After an unsuccessful effort had been made 
to close the ports the ship righted herself and took 
water in by the starboard ports also. Before anything 
could be done to save her, the vessel was down on the 
mud. 

Cofferdams are being built around ports ·and hatch
ways, and an effort will be made to pump the ship dry. 
'l'he wrecking company are fully confident of t.heir 
ability to float her within in a few days. 

The" Germanic" was the pioneer vessel of the IIJodern 
type, and since her maiden trip in 1875 she has crossed 
the Atlantic 600 times, covering a total distance of 
about 1,800,000 miles, or suffici.mt to carry her around 
the world on a great circle 75 times. She has carried 
some 60,000 saloon and 200,000 steerage passengers, and 
to the credit of her builders and officers it can be 
said that she has never, in all the twenty-five years 
of her service, met with a serious mishap. In 1894 she 
was re-engined and refitted at a cost of $250,000, and 
to-day she is faster by a knot per hour than she was a 
quarter of a ('entury ago. 

••••• 

THE HEAVENS IN MARCH. 

BY GARRETT P. SERVISS. 

The first month of sprirlg witnesses the retreat of the 
constellations which formed the glory of the mid winter 
nights. The early evenings of March are not entirely 
deprived of the presence of Sirius, Orion, and their 
splendid attendants, but these stars are on their down
ward way, and, as they approach their setting place, 
they do not sparkle with the dazzling beauty that 
characterizes them when they are mounting from the 
east or crossing from the meridian in the crisp air of 
January or December. At 9 o'clock P. M., in the mid· 
die of March, they are all in the western half of the 
sky, while far less brilliant star groups occupy the 
zenith and the east. Leo is near the meridian, with 
Hydra stret.ched across the south, and the quadri
lateral of Corvus rising well above the eastern hills. 
Bl'hind Corvus come the leading stars of Virgo, while 
Arcturus glows redly in the northeast, and the Great 
Dipper is conspicuous between Arcturus and the pole. 

THE PLANETS. 

Mercury is an evening star, reaching its greatest elon
gation east of the sun on the 24th, when it will set 
nearly two hours after sundown. It should be easily 
�een in the western twilight for several days before and 
after that date. It may interest those who wish to test 
their powers of vision by trying to see the markings on 
Mercury to learn that at the Flagstaff Observatory the 
magnifying power usually employed in studying that 
planet and Venus is only 150 diameters on a 24·inch 
telescope. But diaphragms are employed to cut down 
the aperture to three or four inches, with great gain to 
clearness of seeing when such bright objects are to be 
viewed. 

Ven us is a morning star, and still brilliant, although 
gradually losing magnitude as she retreats from the 
earth. She rises between 4 and 5 o'clock in the morn
ing, and moves in the course of the month from Sagit
tarius into Aquarius. 

Mars, which distinctly outshone its neighbors Castor 
and Pollux, in Gemini, during the winter, is yet con
spicuous and well worth studying with a telescope, 
although not much detail can now be seen on its disk. 
It will be interesting during the month to watch the 
motion of the planet with reference to the two stars. 
Mars rises about noon and sets in the small hours of 
the morning, so that it can be seen all night long. It 
is on the meridian, at the opening of the month, about 
a quarter before 9 o'clock. 

Jupiter, the king of the planets, now in the western 
edge of the constellation Libra, rises at the beginning 
of Februaryabout 11 o'clock P. M., and, at the end of 
the month, about 9 o'clock. It is accordingly coming 
into fairly good position for observation. Prof. Hough 
has recently pointed out that there is a prevailing mis
conception as to the rotation of Jupiter. He himself 
thought in 1882 that the rapidity of rotation varied with 
the latitude, as on the sun. Now he concludes (and he 
has studied the planet assiduously for twenty years) 
that the different rates of rotation observed on Jupiter 
depend rather on the level of the markings than on their 
latitude. There are two principal rotation periods-
1} hours 50 to 51 minutes and 9 hours 55 to 56 minutes
and spots are occasionally seen moving at these two 
different rates in nearly the same latitude. Usually, 
however, the shortest period is found only within a 
distance of about 9° north or south of the equator, 
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although it is not confined to that region. The swifter 
moving spots, Prof. Hough thinks, are the more ele
vated. Fortunately for those who desire to satisfy 
their curiosity about this grand and puzzling planet, 
many of the markings on Jupiter can easily be seen 
with good three and four inch telescopes, and with a 
five or six inch glass observations of decided s�ientific 
value may be made. 

Saturn is in the lower part of Ophiuchus, between 
Scorpio and Sagittarius. It is a morning star, rising, 
in the middle of the month, about 2 A. M. 

Uranus in Ophiuchus, about 5° north of the red star 
Antares, rises one hour before Saturn. 

Neptune in Taurus is too faint for recognition by 
the naked eye. 

lt is iuteresting to note that the new asteroid dis
covered by Dr. Witt last year, which at times ap· 
proaches the earth many million miles nearer than 
Venus is at inferior conjunction, has at last recei\'ed a 
name from its discoverer. He has chosen to call it 
EI'os" Eros, though a very small planet, is likely to 
play a very important part in the future history of 
astronomy. 

THE MOON. 

March opens with the moon approaching last quar
ter. New moon occurs on the 11th; first quarter on 
the 18th; and full moon on the 27th. 

THE SUN. 

The sun enters Aries, and the astronomical spring 
begins, on the afternoon of March 2 0. We appear to 
be, at present, close to the minimum sunspot period, 
and those who accept the view that at such times ex
treme contrasts in weather conditions are likely to 
prevail wi;� .be encouraged by a review of the meteor
ological records of the past winter, especially when 
taken in connection with those of the summer of 1898. 

•• e, • 

WORK OF THE WEATHER BUREAU. 

Each year a concise report of the Chief of the 
Weather Bureau gives an idea of the splendid work 
which this bureau is doing. During the latter !part 
of the fiscal year which ended June 30, 1898, it became 
apparent that the methods of gathering information of 
the approach of the West Indian hurricanes, which 
serve so admirably as warnings for the Gulf and Atlan
tic coasts, were wholly inadequate for a service which 
should coverthe waters of the \VestIndies in wllich up· 
ward of two hundred naval and transport vessels of the 
United States were operated. The presence of this 
large fleet in the hurricane region made it imperative 
that precautionary measures should be taken. Accord
ingly a bill was submitted to Congress on January 16, 
1898, authorizing the bureau to establish and operate 
observation stations throughout the West Indies and 
along the shores of the Caribbean Sea, and this bill 
became a law, and arrangements were made for mak
ing meteorological observations and displaying hurri
cane signals at Kingston, Santiago de Cuba, Santo 
Domingo, Barbados, Port of Spain, St. Thomas, 
CuraQoa, and Barranquilla. At the above named 
places observations will be made twice daily and cabled 
to Kingston and the central office in Washington. 
Even during hostilities Prof. Carbonell forwarded daily 
reports from Havana, which were especially gratifying 
to officials of the bureau as well as to scientists all 
over the world. Although the protection of our naval 
forceR was a primary object in the extension of the 
storm warning system to the West Indies, other con
siderations scarcely less important made the step a 
wise and beneficent one. Now that the exigencies of 
war permit the removal-of a greater part of the fleet 
from West Indian waters, the meteorological service 
will still serve a useful purpose in the protection 
it will afford to the commerce of that very extensive 
region. 

Steps have been taken to equip about thirty stations 
in the Mexican republic by that government with the 
most modern type of meteorological instruments and 
to establish a service similar to our own. Additional 
obsertation stations have been established in arid and 
�ubarid regions of the West. It is believed that the 
additional stations will not only assist in the develop
ment of agricultural and industrial interests in the re
spective States in which they are located, but will also 
be of material benefit in improving warnings and fore
casts, specially for the regions west of' the Rocky 
Mountains. 

The work of producing a thoroughly satisfactory 
kite was begun i n  the latter part of 1895. Various 
forms of kites were devised and thoroughly tested and 
many valuable laws relating to the strength and 
efficiency of the kites were developed. The kite fin
ally adopted for practical work was an improved form 
of the Hargrave cellular type. A popular idea prevails 
that any one possessed of a few materials and a little 
ingenuity can construct a thorough-going kite. This 
is not true as regards the present Weather Bureau 
kite. The size and construction of every detail have 
to be worked out with reference to the several strains 
at the different points, securing thereby the maximum 
strength with the minimum weight. Suitable forms 
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of automatic registration apparatus have also been de· 
vised. Sixteen stations have been equipped with kites 
and other necessary instruments, and the observers 
chosen for the work were, with three exceptions, 
drawn from the Jist of eligibles from the Civil S",rvice 
Commission. These men were called to Washington 
and given a practical course of instruction in the art 
of flying and managing kites. The period of construc
tion extended from the 17th of March to the 18th of 

April. If each station had made an ascension daily 
during June, five hundred and ten ascensions coultl 
have been made, whereas two hundred and seventy
eight actual ascensions were made, in each of which 
the elevation attained exceeded 1, 000 ft'et. The 
Weather Bureau kite stations are now in a position, as 
far as means and appliances are concerned, to obtain 
a complete series of observations. It is expected that 
the kite observations will add largely to our know
ledge of temperature of the gradients aloft, and thus 
contribute to the solution of the problem of reducing 
barometer readings on the plateau to sea level. 

As is usual, all forecasts and warnings issued by the 
department are of the greatest possible value to the 
community at large. The true measure of efficiency of 
the Weather Bureau is found in the promptness and 
accuracy with which notice of the approach and force 
of severe atmospheric disturbances Is given. The effi
ciency of the bureau during the year 1897-98 was fully 
up to the high standard of the previous year. Hurd
canes, wind and snow storms, freezing weather, and 
floods were heralded by timely and accurate warnings, 
and undoubtedly saved many lives and a vast amount of 
property. The distribution of the forecasts was in ac
cordance with methods tried and proved by the experi
ence of previous years. The daily press, the mail, tele
graph, telephone: railroad bulletin!!, etc., were utilized 
to the greatest possible extent; and forecasts, warnings, 
maps, and bulletins were issued and distributed to the 
extent of 23.531,500, which is a most remarkable show
ing: 5.239,800 weather maps of all classes were issued, 
and 108,600 bulletins were distributed during the year. 
Each map or bulletin contains daily forecasts and sta
tistics showing the weather conditions over some part 
of the United States. In the lar�e cities the map con
tains a large number of reports. These are exposed on 
bulletin boards, etc., by boards of trade, business 
houses, and public offices. There is also a very con
siderable number issued to the schools and colleges for 
purely educational work. Climatic work wal! carried 
on in the cotton, corn, and wheat regions, eonsisting in 
reporting the daily temperature and rainfall at 129 sta
tions in the cotton region and 131 in the corn and wheat 
region. The establishment of an agricultural experi
ment station in Alaska in April, 1898, led to the detail 
of an official of the Weather Bureau for duty in organ
izing a climate and crop service in that territory. The 
central station of the new service is sit.uated at Sitka, 
at which point continuous observations are registered. 
Various publications and The Monthly Weather Re
view wel'e continued. 

Among the interesting features of the scientific work 
carried out by the bureau were observations on the 
rainfall and outflow of the great lakes, minute oscilla
tions by the great lakes, and meteorological chart of 
the great lakes. In 1891, 633 miles of telegraph lines on 
the sea coast and frontier were turned over to the 
Weather Bureau as appropriate to a purely meteoro· 
logical service. These lines traverse thinly settled re
gions or connect islands with the mainland by sub
marine cable at points where there is not enough 
commercial business to warrant the construction of a 
private line. These lines serve a double purpose. 
First they enable the bureau to receive earJy informa
tion of changes in the weather of exposed points on 
our coast, and they permit of display of storm warn
ings near several of the great highways of vessels leav
ing 01' entering our ports. 

Instruction given in meteorology in the United States 
varies in its character as the subject is considered liS a 
part of a course in climatology and geology, or a course 
in mathematics and physics. The former method of 
treatment is appropriate to high schools and to those 
who contemplate becoming observers in the Weather 
Bureau. The latter met.hod of treatment is appropri
ate to those in universities, and should fit one for the 
prosecution of important work in dynamic meteorol
ogy. The importance of the subject has been kept in 
mind specially in the assignment of observers to duty 
at points where there are colleges and universities not 
already provided with instructors in meteorology. 
Prof. Cleveland Abbe, editor of The Monthly Weather 
Review, has been requested to prepare a report of the 
general conditions of the subject in the United States. 
A meteorological observatory has been erected at 
Columbia University, and a complete course of in
struction in this subject will undoubted]y follow. 1m· 
portant improvements in experimental equipment 
were also introduced during the year, and classes of 
students visit Weather Bureau stations regularly, and 
I\dvantage is taken of this opportunity to instruct 
large numbers of pupils in the use of meteorological 
instruments, as well as the methods of observations and 
general work of the bureau. 
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